Traditionally, the pedagogy that is adopted in Hong Kong is passive and lecture-dominated, beginning in the grade schools and continuing through to university level. Although lectures may be regarded as being a less effective teaching approach than other methods, there are several reasons why the faculty members of higher education institutions in Hong Kong do not have a strong incentive to experiment with new pedagogies. First, there is a pecking order among tertiary institutions, and graduates from reputable universities are always in demand. In making recruitment decisions, employers tend to look for factors above and beyond the learning outcomes of the graduates.
The second reason relates to the way in which the faculty members of universities are evaluated for retention and promotion. As personnel decisions and financial rewards for faculty members are based mainly on research productivity, faculty members have few incentives to enhance their teaching effectiveness. Finally, faculty members are under pressure to provide students with a certain amount of material that serves the needs of the Hong Kong business community. The least strenuous way to accomplish this objective is to adopt old and traditional teaching methods (Kember 2000) .
Thus, many educators may try to avoid engaging in educational advances that involve less traditional teaching approaches.
Recently, however, university administrators have been under pressure to recruit students of a higher caliber. 2 To promote their institutions, some universities have decided to modify their existing curricula and have encouraged their faculty members to experiment with new pedagogies.
For instance, in 2000, one local university established a Center for Learning Enhancement and
Research. Since its establishment, the Center has hosted several training programs on how to use cooperative learning in the classroom. Although cooperative learning is being promoted, it is uncertain whether it can enhance students 1 learning in a passive learning environment, such as that of Hong Kong.
LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT Cooperative Learning
Vygotsky's educational theory suggests that individuals first learn through person-to-person social interaction, and then internalize knowledge individually (Fogarty 1999) . Based on this theory, cooperative learning is a structured and systematic instructional design in which small groups work together toward a common goal (Davidson and O'Leary 1990) . The implementation of cooperative learning in the classroom means that all members in a group can learn together through person-toperson interaction, and will subsequently perform better as individuals (Johnson et al. 1998, 22) .
Such a method of instruction enhances the achievements of students and improves their attitudes toward learning (Johnson et al. 1991; Slavin 1985) . More importantly, when compared to a traditional lecture, cooperative learning provides a more hospitable environment, in which students 20:2 (2005); doi: 10.2308 /iace.2005 .20.2.151 ISSN 0001-4826 (Print) / 1558 Copyright © American Accounting Association.
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efficiently and effectively grasp the key concepts of a subject (Bohlmeyer and Burke 1987) . According to one report published by the Cooperative Learning Center at the University of Minnesota, cooperative learning may be the most effective teaching method, compared to both competitive and individualistic learning, for the achievement of performance objectives in college and adult education settings (Johnson et al. 1998) . To implement cooperative learning successfully, it is necessary to foster a positive interdependence among group members by holding individuals accountable for their own performance, which gives students the incentive to learn and to contribute to the learning process (Holubec 1992; Peek et al. 1995; Ellis and Fouts 1997) .
As cooperative learning has produced positive results in the enhancement of learning outcomes in mathematics, physics, education, music, and the social sciences, educators have begun to explore whether it can enhance learning outcomes in accounting (e.g., Peek et. al. 1995; Ravenscroft et al. 1995 Ravenscroft et al. , 1997 Marcheggiani et al. 1999; Apostolou et al. 2001; Lancaster and Strand 2001) . However, mixed results have been reported in the literature as to the effectiveness of using this pedagogical method to teach accounting subjects. 3 Several studies have reported a positive impact from the introduction of cooperative learning techniques. For example, Lightner (1981) compared the individual exam performance of a control group with no group requirement to an experimental group with a group requirement in an intermediate accounting class. Measured by individual performance, Lightner (1981) found that the performances of the individuals who worked in groups were, on average, better than those of the individuals who had worked alone. Ravenscroft et al. (1995) investigated student exam performance after learning through cooperative learning techniques in an accounting principles class. The results indicated that the students who had been evaluated based on both individual performance and team effort substantially outperformed those who had been evaluated entirely on their individual effort in the examinations.
Moreover, conducted a case study in an auditing course and found that cooperative learning improved attitudes and achievements of students. Hite (1996) also examined the effectiveness of team-based cooperative learning in a junior-level taxation course. The results showed that students who worked in teams to review their midterms achieved higher scores in their final exams.
However, some studies do not demonstrate strong support for the effectiveness of cooperative learning. For instance, Wilson (1982) compared individual performance in the AICPA Achievement Test among three control group classes that were taught using a lecture format and three treatment classes that were taught using a Team-Learning Model. In the study, Wilson (1982) failed to find a significant difference in performance in the AICPA Achievement Test between the students in the control group and those in the treatment group. In addition, Ravenscroft et al. (1997) presented the results of seven studies in which the exam performances of students were compared under varying conditions that involved student teams and group grading. The results suggested that there is little This is the post-printed version of an article. The final published version is available at Issues in Accounting Education 20:2 (2005); doi: 10.2308 /iace.2005 .20.2.151 ISSN 0001-4826 (Print) / 1558 Copyright © American Accounting Association. or no improvement in exam scores either when students worked in teams or when they were graded using group incentives.
As different parameters, such as topic and outcome assessment, are examined in the literature, it is difficult to discern how and to what extent the mixed results reported in the literature are driven by different treatments or measurements. Moreover, some researchers have expressed concern as to the transferability of cooperative learning pedagogy across educational contexts, because almost all of the studies that are reported in the literature were conducted in the United States (Johnson et al. 1998) . Therefore, it is uncertain whether cooperative learning could be successfully implemented in different countries or regions in which the social and educational systems are different from those of the United States. To address this void in the literature, this study was conducted in Hong Kong, where the learning environment is perceived to be passive and pedagogy is lecture-dominated (Kember 2000) . If cooperative learning is an effective pedagogical method for the enhancement of learning outcomes in this type of environment, then we expect to find that:
HI: Students in a cooperative learning group will outperform those in a lecture group, based on their individual test scores.
This study also attempts to explore whether a cooperative learning method can improve the ability of students to apply the knowledge that has been learned in class. According to Bloom's taxonomy (1956) , the application level of learning is defined as the use of abstractions in both particular and concrete situations. These abstractions may take the form of general ideas, rules of procedures, or generalized methods. They may also include technical principles, ideas, and theories that must be remembered and applied. As cooperative learning is a structured and systematic instructional design, its implementation in the classroom allows students in a group to learn from one another, and hence improves the ability of the students to apply the knowledge learned in class to solve accounting problems. If this is the case, then we expect that students in the cooperative learning groups will perform better in the application of knowledge than those in the traditional lecture groups, based on individual test scores. Hence, we hypothesize that:
H2a: When solving accounting problems that require the direct application of knowledge learned in class, students in the cooperative learning groups will perform better than those in the lecture groups, based on individual performance as measured by their individual test scores.
As cooperative learning facilitates learning through person-to-person interaction, and such interaction allows students to learn from one another, we expect that students in cooperative learning groups will gain a deeper understanding of the subject matter. If this is the case, then cooperative learning may be powerful enough to strengthen the ability of students to solve indirect (harder and 20:2 (2005); doi: 10.2308 /iace.2005 .20.2.151 ISSN 0001-4826 (Print) / 1558 Copyright © American Accounting Association. less straightforward) accounting problems. Hence, we expect that:
H2b: When solving accounting problems that require the indirect application of knowledge learned in class, students in the cooperative learning groups will perform better than those in the lecture groups, based on individual performance as measured by their individual test scores.
RESEARCH METHOD Experimental Design
The experiment employs a 2 x 2 between-subjects design with two independent variables: teaching method (traditional lecture versus cooperative learning pedagogy) and type of question (direct application versus indirect application of knowledge learned in the classroom). An intermediate accounting course was chosen for this study because this course builds up the core knowledge that is necessary for accounting majors to gain an in-depth understanding of financial reporting. We selected earnings per share (EPS) as the topic because of its importance in financial reporting and because coverage for both the treatment (cooperative learning) group and the control (traditional lecture) group could be completed in a three-hour interval. 4 In addition, the level of complexity of EPS allows the authors of this study to design a reasonably sophisticated instrument to evaluate the learning outcomes of the students immediately after the experiment.
A handout that covered the theories, procedures, and illustrative examples of EPS was distributed to all the participants in both the control group and treatment group. Thus, all participants in the experiment were provided with identical materials to learn EPS concepts. This handout included six subtopics of EPS: (1) the definition and usefulness of EPS and the reporting requirements for both basic and diluted EPS, (2) methods for the computation of basic EPS, (3) the complexity of capital structure and why complex capital structures have a potential dilutive effect on EPS, (4) the potential dilutive effects of options/warrants (including the impact on the numerator of EPS and the impact on the denominator of EPS using the treasury stock method), (5) the potential dilutive effects of convertible preferred stock or bonds on EPS (including the impact on the numerator of EPS, the impact on the denominator of EPS, and the ranking of the dilutive effects), and (6) a comprehensive example of basic EPS and diluted EPS. For each subtopic, we also decided how much time to allot to each subtopic and determined the amount of time that was needed to learn the theories, procedures, and illustrative examples.
As the control groups (traditional lecture sessions) and treatment groups (cooperative learning sessions) were not conducted simultaneously (that is, they took place in the same week, but several days apart), it was important to control any possible information leakage that may have favored the learning outcome of the treatment groups. To this end, we decided to conduct the cooperative 20:2 (2005); doi: 10.2308 /iace.2005 .20.2.151 ISSN 0001-4826 (Print) / 1558 Copyright © American Accounting Association.
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learning sessions first, and to instruct the students at the end of the experiment not to share information with anyone. With the control groups, the instructors taught the lesson using the traditional lecture pedagogy that is used to teach other intermediate accounting topics throughout the semester. For the treatment groups (cooperative learning), we structured the experimental procedures following the group investigation model proposed by Sharan and Hertz-Lazarowitz (1980) . 5 This model includes the following steps: (1) the class is provided a general area of study; (2) students form groups (either by their own choice or having them assigned); (3) groups are assigned a subset of the general area for analysis; (4) groups plan their investigation (assigned tasks and work independently); (5) students first teach one another, then the group makes a presentation; (6) students are required to learn all materials, followed by a performance evaluation.
Immediately after the experiment, the participants in both the control and the treatment groups were asked to complete ten objective multiple-choice questions on an individual basis as an assessment of learning outcome. This design is to ensure individual accountability in the cooperative learning exercise, as discussed in the literature (Slavin 1985; Johnson et al. 1991; Peek et al. 1995) . As pointed out by Peek et al. (1995) , students learn the material in a group setting but are tested on an individual basis, reducing the problem of "free riders" and increasing individual accountability. This outcome assessment should also be conducted according to a noncompetitive, criterion-referenced grading system (Cottell and Millis 1993).
Materials
The research materials that were used in this study included a cover letter, an objective multiplechoice question paper, and a debriefing questionnaire. Two versions of the multiple-choice question paper, one that featured "direct application'' questions and the other that featured "indirect application" questions, were designed, according to Bloom's taxonomy, to assess the ability of the participants to apply the knowledge that they had learned during the experiments. The participants who received the "direct application'' questions would be able to solve these questions as long as they were able to remember and directly apply the knowledge that they had learned during the experiment. However, the participants who received the "indirect application" questions needed to demonstrate a deeper understanding of the EPS knowledge learned in class to solve the harder and less straightforward questions in the paper.
We designed the direct application multiple-choice questions first. Some of the questions were designed by the authors, and the remaining multiple-choice questions were adopted and modified from test items that were provided by the publisher of a popular intermediate accounting textbook.
After developing the direct application multiple-choice questions, a set of indirect application multiple-choice questions was prepared by modifying the direct application questions to ensure the parallelism of the two sets of questions. For each multiple-choice question, there were four answer 20:2 (2005); doi: 10.2308 /iace.2005 .20.2.151 ISSN 0001-4826 (Print) / 1558 Copyright © American Accounting Association.
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choices. The choices were designed in such a way that the participants could always find an answer, even though they did not fully understand the key aspect of EPS in the question. This design was intended to reduce the possibility of participants merely guessing the right answer. Samples of these multiple-choice questions are provided in the Appendix.
Eight accounting seniors who had taken the intermediate accounting course the previous year were invited to pilot test the research instrument to ensure its completeness, validity, and clarity. Two sets of four students were randomly assigned to evaluate each set of research materials. After taking their comments into account, we modified and finalized the research materials before conducting the experiment.
Experimental Procedures
Both the cooperative learning and traditional lecture sessions of the experiment were designed to last for approximately three hours with one 10-minute intermission. 6 Two instructors were involved in the experiments. Each instructor was asked to conduct one cooperative learning session and one traditional lecture session. 7 The two instructors who conducted the experiment had ten and four years of teaching experience, respectively.
The participants were asked to sign up for the instructional sessions. 8 Subjects signed up for sessions (self-selected) before they had any knowledge of the fact that some sessions would use cooperative learning while others would use the traditional lecture. As instructors are allowed to make alterations to the teaching schedules, and such arrangements are not unusual in the institution where the experiment took place, there is no reason to believe that the participants were aware of the two pedagogies that were used to teach EPS. In both the cooperative learning and traditional lecture sessions, the participants received an identical handout and were also informed at the beginning of the experiment that there would be an individual assessment at the end of the session.
The experimental procedures were structured as follows. The instructors of the control group conducted these sessions in the traditional lecture format. For the treatment groups (cooperative learning), participants formed small groups by themselves with five to eight individuals in each team upon arrival at class. 9 The formation of small groups allowed the students to cultivate personto-person interactions among the team members. After forming small groups, the instructors distributed the handouts to the participants, and explained how the class would be conducted. The instructors also informed the participants that teams would be drawn randomly to make a presentation at the end of discussion period for each subtopic. The chosen team would be responsible for answering any questions that were raised by the participants in the class. 10 The instructors first gave a brief introduction to each subtopic of EPS. Group members in each team were required to participate in the group activities, which included the review and discussion of the 20:2 (2005); doi: 10.2308 /iace.2005 .20.2.151 ISSN 0001-4826 (Print) / 1558 Copyright © American Accounting Association. treatment groups was not significantly different (t = ] .218, p < 0.225).
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We asked the participants to record how much time they took to complete the multiple-choice questions. The average time taken was 24.44 minutes (standard deviation = 5.55 minutes) for the cooperative learning groups and 23.75 minutes (standard deviation = 6.51 minutes) for the traditional lecture groups. A t-test revealed no statistical significance between the control groups and the treatment groups (t = 0.647, p < 0.519). The participants rated their level of attentiveness during the experiment on an 11-point scale (1 = not at all, 11 = totally). The average rating of the participants in the cooperative learning groups was 7.663 (standard deviation = 1.724) and in the traditional lecture groups was 7.286 (standard deviation = 1.849). The difference between the two groups of participants was not statistically significant (t = 1.362, p < 0.175). Finally, the control and treatment groups were similar in terms of other demographic dimensions, such as gender, years of accounting education, and prior exposure to EPS. Table 1 presents the results of the Analysis of Covariance (ANCOVA). The dependent variable of the ANCOVA model is a participant's individual score on the multiple-choice questions that were given at the end of the experiment, which could range from 0 to 10. In this study, we included the overall GPA of the participants in the ANCOVA model as a covariate because GPA is known to explain variation in student performance (Doran et al. 1991; Ravenscroft et al. 1997; Marcheggiani et al. 1999; Lancaster and Strand 2001) . 13 As reported in Table 1 , the statistical results suggest that, after controlling for the overall GPA, both the teaching method (TM) and type of question (TQ) are significant in explaining the test scores of the participants, with one-tailed F-values of 7.360 (p < 0.004) and 9.298 (p < 0.002), respectively. As two instructors were involved in the experiments, and each instructor conducted one cooperative learning session and one traditional lecture session, it is essential to determine whether the instructor affected the participants1 performance in the outcome assessment. Similar to the study of Marcheggiani et al. (1999) , we examine the possible main effect of the variable Instructor on the test scores. The ANCOVA results indicate that Instructor did not significantly affect the participants' scores in the multiple-choice questions (F-value = 0.582, p < 0.224 
Overall Results

Tests of the Hypotheses
In H1, we predicted that participants in the cooperative learning groups would outperform those in the traditional lecture groups, based on their individual test scores. Table 2 shows that the participants in the cooperative learning groups performed significantly better than those in the traditional lecture groups. The mean difference in the average scores between the two groups of 20:2 (2005); doi: 10.2308 /iace.2005 .20.2.151 ISSN 0001-4826 (Print) / 1558 Copyright © American Accounting Association.
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There are several limitations to this study. First, the experiment was conducted in a single university for a single topic of an intermediate accounting course. Therefore, it is important to confirm the external validity of the findings of this study by conducting large-scale experiments using a variety of accounting topics. To achieve this objective, researchers are encouraged to adopt or to modify the research design of this study to investigate whether cooperative learning can lead to a significant improvement in learning outcomes over a variety of accounting subjects with a broader range of participants. Second, this study evaluates the learning outcomes of the participants using objective multiple-choice questions. As there are other ways of evaluating performance, it is unclear whether the reported findings of this study would be attainable if another form of assessment, such as written reports, were used to evaluate the learning outcomes of the participants. Third, the learning outcome of the participants was evaluated immediately after the completion of the experiment in this study. Therefore, we were not able to determine whether the learning enhancement reported in this study is persistent. To address this concern, a comparison of the level of knowledge retention between the cooperative learning and the traditional lecture groups at a later date is desirable. Finally, it was not possible to randomize subjects to the two teaching methods. Rather, subjects were permitted to select which instructional meetings they attended. At the time subjects made this choice, they did not know that different teaching methods would be used in the various meetings. Although it is unclear whether, and to what extent, this self-selection process affects our results, readers should exercise caution in drawing conclusions.
Several issues deserve attention in future research. First, it would be beneficial to develop instruments, such as open-ended cases and essays, to examine whether cooperative learning helps learners to achieve a higher level of learning outcome according to the structure of Bloom's taxonomy (1956) . Second, researchers could design studies to investigate how, and to what extent, cooperative learning improves analytical and critical thinking, and research skills. Finally, the effectiveness of the educational processes probably goes beyond testing the learning outcomes in a classroom setting. For example, future studies could concentrate on whether cooperative learning fosters a positive attitude in accounting graduates to pursue lifelong learning.
Indirect application (Q3)
The Dromedary 8. The participants in this study took three regularly scheduled classes during the day (session 1:
Monday morning and Wednesday morning, session 2: Monday morning and Wednesday afternoon, and session 3: Tuesday morning and Thursday morning). The experiments, on the other hand, were scheduled in two evenings, with the treatment groups conducted first, followed by the control groups, during the specifically scheduled evening hours.
9. Aronson and Goode (1980) suggest groups of six students for the Jigsaw method that they proposed. Rau and Heyl (1990, 146) suggest that groups should range in size from four to eight students, depending on the size of the class. However, there is a point beyond which the group size becomes unmanageable.
10. Such procedures are designed to foster interdependence among the team members in the cooperative learning treatment.
11. The role of the instructor during the experiment is similar to that described in Vygotsky's theory of constructivism in education.
12. In the traditional lecture groups, each participant was paid based on individual performance.
However, for the cooperative learning groups, the participants were paid based on a weighted average score of individual (70 percent) and group performance (30 percent). This rule was intended to foster a positive interdependence among the group members and to hold individuals accountable for their performance (e.g., Holubec 1992; Ravenscroft et al. 1995).
Supplemental analyses have been conducted with additional variables including participants'
accounting credit hours earned, accounting GPA, and years of accounting education prior to the experiments. The results were not materially altered.
14. In Table 1 , the interaction between TM and TQ is not significant. However, based on t-tests of cell means, results in Table 2 indicate that an interaction between these two variables may exist.
Thus, the results reported in this study are somewhat equivocal on whether there is an interaction between TM and TQ. 20:2 (2005); doi: 10.2308 /iace.2005 .20.2.151 ISSN 0001-4826 (Print) / 1558 Copyright © American Accounting Association.
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